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In the title compound, Ci 9 H 18 N 4 0 3 , the pyrazole ring is 
oriented at dihedral angles of 41.12 (7) and 12.25 (10)°, 
respectively, with respect to the planes of the phenyl and 
benzene rings. Intramolecular N— H- ■ O and O— H- ■ O 
hydrogen bonds generate seven- and six-membered S(7) and 
S(6) ring motifs, respectively. 

Related literature 

For the biological activity of Schiff bases, see: Lau et al. (1999); 
More et al. (2002); Safwat et al. (1988); Sharma et al. (1998); 
Pandeya et al. (1999). For graph-set notation, see: Bernstein et 
al. (1995). 



n-nh r=\ 

ry 



Experimental 

Crystal data 

C 19 H 18 N 4 0 3 
M, = 350.37 
Monoclinic, C2/c 
a = 25.2357 (6) A 



HO 



b = 8.5624 (2) A 
c = 16.0329 (4) A 
P = 104.048 (1)° 
V = 3360.75 (14) A 3 



Z = 8 

Mo Ka radiation 
IX = 0.10 mm" 1 

Data collection 

Bruker Kappa APEXII CCD 
dif (Tactometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
Tna,, = 0.980, r mttx = 0.995 

Refinement 

R[F 2 > 2a(F 2 )] = 0.043 

wR(F 2 ) = 0.119 

S = 1.02 

4174 reflections 

243 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 296 K 

0.22 x 0.06 x 0.05 mm 



16063 measured reflections 
4174 independent reflections 
2653 reflections with / > 2tr(/) 
R,„. = 0.029 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.16 e A~ 3 

Ap mi „ = -0.19 e A~ 3 



D- 


H- ■ A 


D-H 


H-A 


D-A 


D-H- -A 


03 


-H30- ■ 02 


0.95 (2) 


1.62 (2) 


2.5076 (17) 


155 (2) 


N4- 


-H47Y- ■ Ol 


0.978 (18) 


1.763 (18) 


2.7140 (16) 


163.3 (16) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); 
software used to prepare material for publication: WinGX (Farrugia, 
1999) and PLATON. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5039). 
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A^-[(Z)-(l,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-l//-pyrazol-4-yl)methylidene]-2-hydroxybenzo- 
hydrazide 

M. Aslam, I. Anis, N. Afza, Ejaz, I. U. Khan and M. N. Arshad 
Comment 

The Schiff base ligands have importance for elucidating the mechanism of racemization and transamination reactions in 
biological systems (Lau et al, 1999) and exhibit remarkable biological activities such as antibacterial (More et al., 2002), 
antifungal (Safwat et al, 1988), anticancer (Sharma et al, 1998) and anti HIV activities (Pandeya et al, 1999). Such ap- 
plications lead us to report the synthesis and characterization of Schiff base ligand, A''-((l,5-dimethyl-3-oxo-2-phenyl-2,3- 
dihydro- l//-pyrazol-4-yl) methylene)-2-hydroxybenzohydrazide. 

In the crystal structure of title compound, two nitrogen and three carbon atoms of pyrazole ring are sp hybridized, whose 
ring shows an r.m.s. deviation of about 0.1 A with the maximum deviation of from Nl [0.1256 (12) A] and C8 [0.1237 (10) 
A]. The molecule contains N — H and O — H groups but no classical intermolecular hydrogen bonding has been observed. 
Only intramolecular hydrogen bonding produces six-membered 5(6) and seven-membered 5(7) (Bernstein et al, 1995) ring 
motifs through O— H O and N — H—O interactions (Table 1 and Fig. 1). The two ring motifs O1/C7/C8/C10/N3/N4/H4N 
and 02/C11/C12/C13/03/H30 are inclined at a dihedral angle of 3.46 (4)°. The phenyl ring (C1-C6) is twisted at 41.12 (7) 
and 41.64 (7)°, respectively, with the pyrazole ring and o-hydroxy benzoyl ring (C12-C17). 

Experimental 

l,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-l//-pyrazole-4-carbaldehyde (1 mol) and 2-hydroxybenzohydrazide (1 mol) 
were added in 50 ml ethanol and add 3-4 drops of cone. H2SO4. The mixture was refluxed with stirring for 5 h at 70 °C 
on water bath. The reaction mixture was kept at room temperature overnight and white crystals were obtained. These were 
fdtered, washed with cooled methanol, dried and recrystallized from methanol. 

Refinement 

C-bound H atoms were positioned with idealized geometry with C — H = 0.93 A for aromatic and C — H = 0.96 A for methyl 
group, and were refined using a riding model with £/j S0 (H) = 1.2(7 e q(C) for aromatic or 1.5{7 e q(C) for methyl carbon atoms. 
The N and O-bound H atoms were located in a difference Fourier map and the positional parameters were refined with 
^iso(H) = 1.2f/ eq (N) or 1.5LU(0); the refined distances are N— H = 0.978 (18) A and O— H = 0.95 (2) A 
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Figures 




Fig. 1. The molecular structure of the title compound, with 50% displacement ellipsoids. The 
hydrogen bonds are shown with dashed lines. 



N'-[(Z)-(1,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-1 H- pyrazol-4-yl)methylidene]-2-hydroxybenzohydrazide 

Crystal data 

Ci 9 H 18 N 4 0 3 P(000) = 1472 

M r = 350.37 D x = 1.385 Mg nT 3 

Monoclinic, Cllc Mo Ka radiation, X = 0.71073 A 

Hall symbol: -C 2yc Cell parameters from 3642 reflections 

a = 25.2357 (6) A 9 = 2.5-25.1° 

b = 8.5624 (2) A H = 0.10 mm" 1 

c= 16.0329 (4) A J=296K 

(3 = 104.048 (1)° Needle, colorless 

V= 3360.75 (14) A 3 0.22 x 0.06 x 0.05 mm 

Z=8 



Data collection 



Bruker Kappa APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
r min = 0.980, J max = 0.995 
16063 measured reflections 



4174 independent reflections 

2653 reflections with / > 2a(7) 
R; nt = 0.029 



, = 2.; 



/j = -33^32 

* = -ll->ll 
/=-21-»21 



Refinement 



Refinement on F 
Least-squares matrix: full 



R[F 2 > 2a(F 2 )] = 0.043 



wR(F z ) = 0.119 

S= 1.02 

4174 reflections 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 0 2 ) + (0.0527P) 2 + 0.921 IP] 

where P = (F 2 + 2P c 2 )/3 

(A/a) max < 0.001 
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243 parameters Ap max = 0. 1 6 e A 

0 restraints Ap min = -0 . 1 9 e A~ 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Nl 


0.38948 (5) 


0.63069 (15) 


0.42694 (7) 


0.0411 (3) 


N2 


0.37762 (5) 


0.53986 (16) 


0.49225 (8) 


0.0418(3) 


N3 


0.55797 (5) 


0.72973 (16) 


0.59800 (8) 


0.0461 (3) 


N4 


0.55879 (5) 


0.81534 (15) 


0.52518 (8) 


0.0400 (3) 


CI 


0.35469 (6) 


0.63351 (18) 


0.34260 (9) 


0.0371 (3) 


C2 


0.32860 (6) 


0.49921 (19) 


0.30573 (10) 


0.0431 (4) 


H2 


0.3357 


0.4037 


0.3339 


0.052* 


C3 


0.29185 (6) 


0.5090 (2) 


0.22647 (11) 


0.0490 (4) 
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0.2730 


0.4203 


0.2022 


0.059* 
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Atomic displacement parameters (A^) 
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JNi — JN4 — H4JN 


1 1 A A ^1 1 \ 

i iy.4 (ii) 


p/; p 1 n 
Co — CI — C2 


nft cri / 1 /I \ 

12U.5y (14) 


p/: n mi 
Co — CI — JN 1 


110 /:-> / n \ 
118.02 (13) 


pi p| M1 

C2 — CI — JN 1 


nn -7-7 /i/i\ 
12U. / / (14) 


pi pi pi 
C3 — C2 — C 1 


1 1 A A"7 { 1 C\ 

iiy.u/ (o) 


pi n tjo 
C3 — C2 — rl2 


1 OA C 

12U.J 


P1 PI TIO 

CI — C2 — HZ 


1 ->A C 


p/i pi pi 
C4 — C3 — C2 


1->A AC /1C\ 

12U.40 (15) 


P/1 PI in 

C4 — C3 — Hi 


1 1 A O 

iiy.s 


PO PI Ul 

C2 — C3 — Hi 


1 1 A O 

iiy.s 


PI P/1 PC 

C3 — C4 CD 


11AA1 /1C\ 

ny.yi (15) 


PI P/1 XJ/1 

C3 — C4 H4 


1 ->A A 

12U.U 


C5— C4 — H4 


120.0 


C6— C5— C4 


120.50 (16) 


C6— C5— H5 


119.8 


C4— C5— H5 


119.8 


C5— C6— CI 


119.35 (15) 


C5— C6— H6 


120.3 



Co — cv 


l.iol \l) 


Co — C 1 U 


1 A AZ 

1.443 (Z) 


cy — c i y 


1.4yZ (Z) 


pi A I I | pi 

C 1 U — rl 1 U 


pi QlPiPi 

u.yiuu 


pi i pn 
Cll — Clz 


1.4ol (Z) 


pn pn 
Clz — CI / 


l.iy/ (Z) 


pn pii 
Clz — C13 


1.4U3 (Z) 


pn p i /i 

C13 — C14 


l.ioj \1) 


P 1 A PI f 

C14 — CI J 


1 1 *7A 

l.i /U (z) 


p| y| TT 1 y| 

C14 — hi 14 


A PilPiPi 

u.yiuu 


p | r p|/- 

C 1 j — C 1 o 


l.i /j (Z) 


p| C TT 1 C 

C 1 J — rl 1 J 


pi mpipi 

u.yiuu 


P 1 S~ p 1 -7 

C 1 o — C 1 / 


l.i / I (Z) 


C 1 0 — rl 1 0 


A A1AA 

u.yiuu 


pn 1 1 1 "7 

C 1 / — H 1 / 


A A1AA 

u.yiuu 


V 1 O 1 1 1 Ort 


A Q^Ofl 
U.7UUU 


C18 — H18B 


0.9600 


C18 — H18C 


0.9600 


C19 — H19A 


0.9600 


C19 — H19B 


0.9600 


C19 — H19C 


0.9600 


PO PA P 1 A 

cs — cy — c i y 


1->AAO /1/1\ 

12y.UB (14) 


Ml P 1 A PO 

JN3 — C1U — Ca 


11/1 Ol /1/1\ 

134.61 (14) 


Ml P 1 A U 1 A 

JN3 — C1U — H1U 


111 (T 

1 12.6 


PO P1A U1A 

C8 — C 1 U — H 1 U 


1 1 -> /C 

1 12.6 


P-> P 1 1 M/1 

U2 — Cll — JN4 


111 AiC /1 /l\ 

121.U6 (14) 


p-> p 1 1 pii 
U2 — Cll — C12 


1 ->a A c / n\ 
12U.45 (13) 


M/i P11 pn 
JN4 — Cll — C12 


iio/i-7/n\ 
118.4/ (13) 


pn pn pia 
CI / — C12 — C13 


11"7 CA /1/1\ 

1 1 /.5y (14) 


pn rn p 1 1 
CI / — C12 — Cll 


1 0/1 A/1 /^1 A\ 

124. U4 (14) 


pn pn P11 
C13 — C12 — Cll 


110 i a /n\ 
118.34 (13) 


m p 1 1 p 1 a 
U3 — C13 — C14 


1 1 "7 "7A { 1 A \ 
1 1 /. /U (14) 


p.i p 1 1 i o 

U3 — C 1 3 — C 1 2 


IT) 11 /1/1\ 

122.12 (14) 


pn pn pn 
C14 — C13 — C12 


1 OA 1 O / 1 C\ 

12U.18 (15) 


pk pi/i pn 
C15 — C14 — C13 


1 OA CO /1 £\ 

12U.58 (16) 


pk pi/i m/i 
C15 — C14 — H14 


1 1 A "7 

ny./ 


pn pn ui j 
C13 — C14 — H14 


1 1 A "7 

ny./ 


P1/1 PK P1/C 

C14 — C15 — Clo 


1 OA 1/1 1 1 £\ 

12U.14 (16) 


P1/1 PK UK 

C 14 — C 1 5 — H 1 5 


1 1 A A 

i iy.y 


pi<: pK UK 

Clo — C15 — HI 5 


1 1 A A 

ny.y 


pn pk pk 
C 1 / — C 1 0 — C 1 5 


1 1 A AA 1 1 £\ 

ny.yy (16) 


pn pu uu 
C 1 / — C 1 0 — H 1 0 


1 OA A 

12U.U 


PK PU UK 

C 1 5 — C 1 0 — H 1 0 


1 ->A A 

12U.U 


C16— C17— C12 


121.51 (16) 


C16— C17— H17 


119.2 


C12— C17— H17 


119.2 


N2— CI 8— H18A 


109.5 


N2— CI 8— H18B 


109.5 


H18A— CI 8— H18B 


109.5 
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Cl- 


—Co — hlo 


1 in i 
1ZU.3 


Ol- 


f^H XT 1 

— C / — JN 1 


1ZZ.D I (13) 


Ul- 


— C / — Co 


111 *7fl / 1 /I \ 

iji. /y (14) 


N1 

IN 1 — 


P7 po 


1UJ.J7 ^ 1 D ) 


C9- 


_C8 — C7 


107.25 (13) 


C9- 


_C8 — CIO 


122.31 (14) 


C7- 


_C8 — CIO 


130.42 (14) 


N2- 


_C9 — C8 


109.73 (13) 


N2- 


-C9— C19 


121.19 (14) 


C7- 


-Nl— N2— C9 


1 1 C /I "7\ 

3. 3D (1 /) 


Cl- 


-Nl— N2— C9 


1-7 1 n*7 n i\ 

i /i.y / (13) 


C7- 


-Nl— N2— C18 


1 £A Ifi* (~\ A \ 

loU.3o (14) 


Cl- 


-Nl— N2— C18 


— 31.U (Z) 


C10— N3— N4— Cll 


1*70 01 H C\ 

— 1 /o.oi (ID) 


C7- 


-Nl— CI— C6 


— DZ.Z (Z ) 


N2- 


-Nl— CI— C6 


1/11 A (\ A\ 

141 .4o (14) 


C7- 


-Nl— CI— C2 


1 1 O C\/Z f 1 "7\ 

izo.yo (i /) 


N2- 


-Nl— CI— C2 


-37.4 (2) 


C6— CI— C2— C3 


-3.9 (2) 


Nl- 


-CI— C2— C3 


1 *7£ AH ( 1 1 \ 

1 /D.UU (13) 


Cl- 


-C2— C3— C4 


Z.O (Z) 


C2- 


-C3— C4— C5 


0.5 (2) 


C3- 


-C4— C5— C6 


-2.4 (2) 


C4- 


-C5— C6— CI 


1 1 /">\ 

1.1 (2) 


C2- 


-CI— C6— C5 


Z.U (Z) 


Nl- 


-CI— C6— C5 


1 *7£ O C / 1 /I \ 
1 /O.OD (14) 


N2- 


-Nl— C7— Ol 


1 aa n c\ 
1 /D.UU (1!)) 


Cl- 


-Nl— C7— Ol 


7.2 (3) 


N2- 


-Nl— C7— C8 


—2.00 (1 /) 


Cl- 


-Nl— C7— C8 


1 "7 PI ^1 1 / 1 A \ 

— 1 /U.43 (14) 


Ol- 


-C7— C8— C9 


1 H C in / 1 ON. 

—176.30 (18) 


Nl- 


-C7— C8— C9 


1.05 (17) 


Ol- 


-C7— C8— CIO 


2.2 (3) 


Nl- 


-C7— C8— CIO 


179.56 (16) 


Nl- 


-N2— C9— C8 


-2.65 (17) 


C18 


— N2— C9— C8 


-157.76 (16) 



xto no TJ1 or 1 
JNZ — Clo — hlloC 


1 AO £ 

iuy.!> 


TU10A riO TT1 o/-i 

hi 1 0 A — C 1 o — rl 1 oC 


1 nn ^ 


I I i on pio TJ1 or 

hi 1 or> — C 1 o — rl 1 oC 


1 no ^ 

iuy.3 


V. / v 1 y 1 1 1 / r\ 


1 \Jy . J 


C9 — C19 — H19B 


109.5 


H19A — C19 — H19B 


109.5 


C9 — C19 — H19C 


109.5 


H19A — C19 — H19C 


109.5 


H19B — C19 — H19C 


109.5 


\ri TnTI Pn no 

JN 1 — JN2 — C9 — C19 


1 *70 A 1 { 1 /l\ 
1 /O.U1 (14) 


no \ri pn fin 

C 1 a — JN 2 — C9 — C 1 9 


zz.y (Z) 


c^~i r*Q w> 
C / — C6 — C9 — JN2 


1 nn n o\ 
1 .UU (lo) 


pin ro pn XT'") 
C 1 U — C8 — C9 — JN 2 


1 "7*7 CC ( ] A\ 
— \ I /.00 (14) 


(~*h pc rn nn 

c / — cs — cy — c i y 


1 *7fl "71 ^1 &\ 

—I /y. /3 (lo) 


pin ro pn rin 
C 1 U — C8 — C9 — C 1 9 


1.6 (3) 


XT A Ml pin pn 

JN4 — JN3 — C1U — C8 


-0.2 (3) 


pn po pin XTl 

cy — C 8 — C 1 U — JN 3 


— 1 1 1 .55 (lo) 


P"7 PO pin ~KT1 

C / — C8 — C 1 U — JN 3 


4.4 (3) 


\T1 XTy] PI 1 p,1 

JN3 — JN4 — Cll — U2 


-0.7 (2) 


xyj "\T/1 P 1 1 PIT 

JN3 — JN4 — Cll — C12 


1 *70 AA / 1 1\ 
1 /O.UU (13) 


P.O pii pit pn 
U2 — Cll — C12 — CI / 


1 /Z. / 1 (ID) 


~\TA P11 pn pn 

JN4 — Cll — C12 — CI / 


— O.U (Z) 


p.t pii pn pii 
U2 — Cll — C12 — C13 


-5.1 (2) 


~KTA P11 pn P11 

JN4 — Cll — C12 — C13 


1 HC \ H ( 1 A \ 
1 /O.l / (14) 


pn pn pia p.i 
CI / — C12 — C13 — U3 


1 *7A AO ( 1 C\ 

i /y.yo (id) 


P11 pn pii p.1 
Cll — C12 — C13 — (J3 


-2.1 (2) 


P17 pn pii pi/i 
CI / — C12 — CI j — C14 


A 1 

-0.1 (2) 


P11 pn pn pn 
Cll — C12 — CI 3 — C14 


1 "7*7 Ol ( 1 C\ 

1 / /.oz (Id) 


p.i pn pn pi c 
U3 — C 1 3 — C 1 4 C 1 5 


1 *7A 1 C { 1 /i\ 

i /y.io (lO) 


pn pn pi/i pi ; 
C12 — C13 — C14 — C15 


A O (1\ 

-0.8 (3) 


C13— C14— C15— C16 


0.8 (3) 


C14— C15— C16— C17 


0.1 (3) 


C15— C16— C17— C12 


-1.0 (3) 


C13— C12— C17— C16 


1.0 (3) 


Cll— C12— C17— C16 


-176.83 (16) 



Hydrogen-bond geometry (A, °) 

D—H-A 
03— H30-02 
N4— H4N-01 



D — H H-^ 
0.95 (2) 1.62 (2) 

0.978 (18) 1.763 (18) 



D-A D—H-A 
2.5076 (17) 155 (2) 

2.7140 (16) 163.3 (16) 
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